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Abstract of JP2000063866 

PROBLEM TO BE SOLVED: To obtain a composition being excellent in thermal oxidation stability, 
lubricating properties, water resistance filtration characteristics in the aspect of environment, safety and 
practicality and having the lowest possible ash such as zinc by mixing a base oil with an abrasion- 
proofing agent comprising phosphorothionate. an acid phosphoric ester, and a tnalkyi dithiophosphate, 
and a rust preventive comprising a polyalkylenepolyamide. SOLUTION: An abrasion-proofing agent 
comprises a phosphorothionate selected among trialkyi phosphorothionates represented by formula I: 
S=P(-0-R1)3 (wherein R1 is a 4-1 80 saturated alkyi or the like), etc., and an acid phosphoric ester 
amine salt represented by formula: [X=P(-XR2)2XH].[N (R3R4R5)] (wherein X is S or O; R2 is a 2-30C 
alkyi- R3 is a 1-30C alkyi; and R4 and R5 are each H, a 1-30C alkyI or the like), and a tnalkyi 
dithiophosphate. The rust preventive is the reaction product of a polyalkylenepolyamme represented by 
formula III: H2N-(R10-NH)mH (wherein R10 is a 2-4C alkylene; and m Is 2-6) with a monocarboxylic 
acid. 
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;u7tf>K2 5-i oo%^;u. ^J'feMBitefii^ *;u7tt 
>K7 5'-o%^;ua>ffifflr-ffiffl-r^o 50 



[0 0 2 8] T8E-»SC (4) 
^it^ 2] 

(4) 

[003 1 ] 7KUT;u4^L/>7K'JT5><i:^y :^;U7tt> 
^tCOSt&li 2 O 0-2 2 O^T'2-3^rBl^SS-r'5C 

i^;kcJ4lt (m+1) ^;i.jaT*<»*Li^o 

[0 0 3 2] -flftWiC. Ca)a<7)7K'JTS KI±^^Hg3 
9-311 5-^Ai'*#^a^^5-4 6 8 7 8-^|C|B®^tlT 

^n^it^s&i^i:mLxi^^f3<. mm^Ai^^mA-r^^^ 

'J >SxXt^;KD7 S ffl-r C t 

[0 0 3 3] *^^r*flEffl-e*i>S9lBa)7K'JT5 

««fficffla>S7S?Slzffiffl5=4xTL>frSSfl9K(DaJ»xX7^ 
;U^I»JS^]T*(ix > V? J[^m(DT)i^tl 'J ±li^S^ 

titxy>(ju^<oEm^^)m<o?sim^&^Ltc^). mm 

13 ^ o xmmm±i^^'^mmm^^^(Dmmmt<%± l 
[0 0 3 41 *aEB^r*fleffl*tt^7KUT;u^u>7Kur 

O^iJDSli. il7i;4S;ebi o oMSaJlcJ^L o. o i - 

isaajr% $T^L<iio. 02-0. smmsur-fe 

^^&}b<. O. O lS&§^5|cSTM^R«iS14tg<b:;'AE 
^•C3ti:<. iaaSP^®:iTtl83«S146gi:jg^ffi^ftffl 
[0 0 3 5] 

[*^^a)i^^^*^ia5l^a)JSft]S5] *^BJTMiB5IE(7)je^ 

xak'^mmisiti^m^o^i^fsi^^mmtmMmmv^ 
ctL^>iz(i. s^bKihso. mmm. 

[0 0 3 6] m?L\i. T^>jkmm±MtLxit. 
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:^r;u-vZ?x-;u7S>^, ^y- t -:^^;uv3'xzi 
;UTS>. 7|-<7^;Uv:7x-;UTS>3^ci:i:(D^y T 
;uJe^;uv37x-;ut5>S. (2. 4-i?x^;u:7x 

TS>. V (2-x5^;u-4-y — ;u:?x^;u) 
TS^'SrircT^t'x (v?t;u^;u:7x-;u) ts>S. :t 
>7^;u:7x— 1 -:^:75^;uTS>. N-t-K-xv 
;u37x-;u- 1 -:^:?^;uTS>35:i:a>T;u^^u:7x- 
;u- 1 — j-3?^;uTa>^. 1 -:^:7^;l/T5>. 3^x 

1 -^^^^^UTSV. :7x-;u-2— :^:7^;^T 
sv. N-'^^v;u3?xii;u-2-:^:7^;uTS>. n 
x-;u- 2 — :h37^;ur ^ ytji^oT U — 
;^-:^:75^;^T£>S. n, n' - v>r v:^p p 

— z^x— L/>vT5>. N. N' — v:7x— ;u— p — 
x^u>i>TS>'^<^:a):7x-u>v7'S>a. :7xy 

^Tv> (^±#1b^ttS rPhenothiazin 
e) . 3, 7-v;r'i?5^;u:7xy ^Ti>VcC(!:<7):7xy 

[0 0 3 7] ^,n^.mitm±MtLx\t. vK^v^u-t^- 

:^p tiTt^-- h^fifco^^l-v^^p t":i->Sxx7^;uS. 

[0 0 3 8] yT.y-)\^j^mm±mtLX{t. 2-t 
2- t -:;f5^;u-4->^;u3?x 
2- t -:7^;u-5-^^;i/:7xy — ;u. 2. 
4_c;_ t — 7?5^;u:7xy— 2. 4-vyT;i/-6 

- t -:?5^;u":7xy— ;u. 2- t -:^^yu- 4-y 
i^:7xy— ;u. 3- t -:/^;u-4-;< h^*>37xy — 

2. t -3^^^;ut Kp^y > muitmi 

S:T>^— vDBH) . 2. 6 - ix- t - ::;^^;u^ x 
y-;u. 2. 6-v- t -:?^;u-4-^5^;u:7xy — 

2. 6-i/- t -:^^;u-4-x^;u:7xy— 
<h'(D2. 6-v- t -3^^;u-4-T;u^;u:7xy — ;u 

2. 6-v"- 1 -::^^;u~4-y h^v:7xy — 

2. 6-^/- t — 4-x h:^*>:7xy — ;u 
t^^(r>z, t -:?^;u-4-T;u=i^v:7xy 

— 3. t -:?^;u-4-t Kp^v^> 

xx;u) ::fpe:r^— K c^msa^ttS: 3vy -y^X 

SS) . n-K7=v;U-3-> (3. 5-V-t-:?5^ 

;i.-'4-t KP^i^:?xx;u) :;fpe:l-*— 2* - 
x^;u^^v;u-3- (3. s-\>- ^ - 



3- (3. t -3^5^;u-4-h: Kp^v3?xx 

M -Ju^iit^—vm. 2. t -::?5^;^-a- 

iyy^;^Tsy - p-^ u:/— 2. 2' -y^u> 
ex (4->^;u-6- t -:^^;u:?xy — ;u) (iiia 

-fb^aSS : T>^— i^W- 4 0 0) . 2. 2' - > ^ L/ 

>ex (4-x^;u-6- t -^^;u:7xy — ;u) (Jil 

P^b^aS! : T V'r— vW- 5 O 0) tliiOZ, 2' - 

y^b^tfx (4-t;u:^;i--6- t -:?5^;^•7xy — 
;^) m> 4, 4' -::f5^'jT^>t:x (3->^;i/-6- 
10 t -::f5^;u:7xy-;u) (JiinftJ^^aS! : 7>i^-^:>w 

-300) . 4. 4' -y^UVt'X (2, 6-v-t 

-::?5^>fi/:7xy — ;u) (vx;u • v-^/OttiS^ : ion 

ox 220AH) . 4. 4' - (2. 6-i>-t 

-3f^;u:7xy— ;u) . 2. 2- (v-p-tKP^v 
:7x-;u) ^p/<> (vx;u - v-v/<:^a^ : ex:?x 
y— ;UA) . 2. 2 -ex (3. 5-v- t 
4-t KP^^^^xxju) :^p/^>. 4. 4' -e^-i^p 
^^v'jT^vt*^ (2. 6 - t -::J^5^;u37xy — ;u) . 

/^i^+^y ^^U^^'U a— [3— (3, 
20 -:f5^;u-4-t KP*i>:7xx;u) :^pe:t*-h] 
(1F/< . X^i^^^U^-f • ^ S:^;UXaK : I r g a n 
ox LI 09). h«JX^U>^*'J=l— ;Ut^:^ [3- 

(3- t -:^^;u-4-t: Kp4^v- 5-^5=^;u:7xzi 

;u) :/pe;*-^^-h] (ssssmas: hsy^^^x 

9 17) . 2. 2' [i:;x^;u-3- (3. 5 

t -::?5^;u-4-t Kp^v:7x-;u) 

rganox L115).3, 9-eX{1. 1-V 

y:^;L/-2- [3- (3- t -:?5^;i/-4- 1 KP^*> 
30 -5-^^;u:7xx;u) :^pe:i-x;u:r:^v] x^;H 
2. 4. 8. 1 0--X h^^i-^-t^xeP [5. 5] '^^V 
({i:fe:^b^: XS^^if-GASO) . 4. 4' 

-^^ex (3-y ^'^u-e- t -::?5^;u:7xy— ju) 

(JllP^b^aS : VRC) . 2. 2' -^^f 

X (4. t -:;^^;u-LxV'';uv/» >t*:^'c7)t*x 

z7xy-;Hi. ^h^^x [y^u>-3- (3. 5- 
i;- t -3^^;u-4-t KP^v37xx;u) ^fp^^^^ 
— h] > ■ X^V-VJU'f-f - ^S^^l'Xtt 

S:Irganox L101). 1. 1. 3-h'JX 

40 (2--?t^;u-4- 1 Kp4^v-5- t -3^^;u:7xx 
;u) (^SS^ttS: av>'':^^>^ 9 3 0) . 

3 5_ ^.ijy5i;u-2. 4. (3. 5 

t -:^^JU-4- t KP^v^>vV^) -<>Hf> 
(i/x;U ■ i/^/^>afi :lonox33 0). b*X — 
[3. 3' -tfX- (4' -tKP^V-3' -t-y 

5^;u:7x-;u) 3?f^'J •y<7T v*:/ K] -$fU3-;uxx^ 
2- (3* . 5* -V- t -:^5^;u-4-t Kp^ 

^^yjL-Ji.) pt^;u-4- (2" . 4" 

;i,_3" - 1 kp^v3?x-;u) y 5^;u-6- t 
50 ;u:7xy-;u. 2. 6-ex (2' -tKp^v-3' 
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:7xy — ;ui:7-tr KT;uirt Ka>ffi^tt:jSii:a):7xy — 

[0 0 3 9] 'J>^K<blftjhS«i:LT. h'j:?x-;u:7 

:7;fx:7T-r hS. K-xv;uhu^3j-:7:i-x:7T-r 10 
[0 0 4 0] cixt»(7)S<bl»ihSil(i. OomftSU 

ir«Lr. o. 0 1-^2. os»a5<7>ffiH-e*axii« 
[004 1] :^^^mmm.^tmm-K:'^^^m^y^'i!m 

4-x^;i — h'JT*/— ;u?S:ir(D4 
7 h u T v^-;u. 5 - x^;u- > y h 'J T if 
r5-/>5";u-2. 3-^>y hUTi/— ;u>tfit*oi - 

-ov^-r ^^i/— 2- 

yv^-;u. 2- ( K^v;uv5^:l-) -^ly^/^ 

2- (;i-^^;uv^:r) - h;u>rsyv/-;u. 2- 
(7^v;uv^:t) - h;u-< s^y— 2- ( Kt^v^u 30 
- h;u-< syy— ^i.>Si:(D2- (t;u^;uv^ 

(*. ;u. 4-7;u^;u--f >^v^— 5~ 

hB-3 10 0) . 2- i^^\y)i^-:y^^) '<>*y^T 
2- -<>y5^T ^i/^SiT 

(D2- (7;u^;uv^^) ^>i/5^TV— 2- 

2- (N. N- vx^;uv5^;f 

^^V/^^T'^— 2~ (N. N-v^^;Uix^ 

-^>*/^Tv^— 2- (n. N-i; 
v5=-:i-* s ;u) - ^ > ^J^y if 2 

- (N. N-v7;i/^;ui;^;f 

2- (N, N- vx^;uv^:i-:bJU/N5;u) 
h;U5^Tv^— 2- (N. N-v:^^;ui;^:t*;u/^ 
h;u^Tv/— ;u. 2- (n, N-i>^=^iy)\.i>^ 
:r*;u/\s;i/) h;u^T:/— ;u>5:ifco2- (n. n-v 50 



^vv/5^ry-;uK»«:. 2- (;j-^5^;uv5^:i-) ^> 

^/^^^-y-y-^u. 2- 

— 2- ( Kt^v'^Uv^^^;*-) 

<D2- (7;u^;uv^:^) --'<>7:f ;u^. 2 

- (^^^;uv5^:i-) h;u:t^-y*y-;u. 2- (t^v^u 

v^:i-) h;U:i-4^i;^V-;U. 2- ( KT*>;ui?^:*-) h 

-»^v^-;uS§a)^>y:*-^i^t/-;uBl3H*. 2. s-f 
X -1. 3. 4-^7^JtV—j\^. 

2. (yx;Uv^;j-) - l. 3. 4-5"Tv?T 

V^— 2. 5 -ex ( K7^v;Uv5':t) -1. 3. 4 
-^7^/7 2. 5 -ex (;j-^^iri^;i/i;5^ 
-1, 3. 4-^7vTV/— ;i/3Si:<7)2. S-fX 

(T;u^;uv^:r) -1.3. 4-5^Tv?r*/— 

2. 5-eX (N, N-vX5^;Uv^:^:^JU/\S;U) - 
1, 3. 4-5^Ti^7V^— ;U. 2, 5 - fX (N, N- 
i>y^J[^V^:t-ttJl^j<^M - ^ , 3, 4-^7vr7 
— ;u. 2. 5-ex (N. N-v^^^;ui^5^;i-^;u/^ 
S;U) -1. 3. 4-^7v7*/— ;i/>ai:a)2. 5-e 
X (N. N- vT;L'^;uv^3l-:b;u/^s;u) -1. 3. 

4-^7v7\/— 2-N. N-i;:/^;Uv^^* 

;u/<s;u-5->;u^:^h- 1 , 3. 4-5^7vti/— 

;U:^7^h-1. 3. 4-'^7-J7V—)i^Ut*(D2-H, 

N - v7 ;u^;u v^^;^ ^ ;u/ < s ;u- 5 - y ;u:^ h - 

1. 3. 4-5^TixTy— ;u5i^a)^TvTV"-;Hf3l 

1 -v-:^<7^;urs/>5^;u-2. 4-h'J7V 
— ;u?'j:<l:a) 1 -7;u^;u-2. 4~ hU7l/— 
h 'J 7 V^- ;UK^{* T^f if If t> :K ^ p 

[0 0 4 2] cttt>05*ia^sttsiiii. saioomfi 
ajir^tur. o. 0 1-0. sMaasajeffi-emaxr* 

[0 0 4 3] ;SJ&Sfli:LrflEffi**L5t(7>l*. 
i/iJ=3-V^(7):^-;U:^V v'J>r— h^. ^'J7;U^;U7 

a>aj!iD»±. sai o osfifflizi^LT. o. 0001 

[0 0 4 4] ttJStiarfi)±Sfli:Lrii. «llK.«;1f»Jpt$« 

^ u-h^-^x5^u>-:^QeL/>^fi^{*. x5^u 

cD^*o4(i. S?fii 0 oMftgiJfz^tLr. o. 05'-2 
[0 0 4 5] sgiSjaKTSlliiLri*, 

a 1 o oa«ai[c^Lr. o. o 1 -5m«s^(DEa-e 
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[0 0 4 6] m^^^nmtLxii^. mxit^^^t^it^^ 

iiD»(±. sai oosaspic^^LT. 0, oi-im* 
[0 0 4 7] SESfl. ^Stt[pi±S«Ji:L-r(i. v7;u^;u 10 

g t;u^;u :7 ;j- X 3? h . h U t^u^^u:? ^ x r 

;ft1±|pl±»J(*. OOMMaJlc^UT. 0. 1-2 

[0 0 4 8] ItelillB^li. ISc^^i^(7)ii'&^i*f^0-3ro^ 

V^U ^>^* • -Oyx 1±SK-Co r r 1 

OOfcci:i;-^'CDT;u:bU±^^S^^^^cli^cOTa> 30 



P o 8 o 1 1 1 6 A 1 -^iriBKStLfc'; >Sxx^;k7> 

LT. O, O 1 '-2M«aJ(7)KH-e<£^-^#^o 

[0 0 4 9] tK^itmtLXit. ^M'^mm^^^MtL 



II 0 0mSaJ(w$*LT. O. 0005-0. 5 

[0 0 5 0] ^fz. :^nm(omm}^mmmt. -taLfc 

[005 1] 

m^^*t^toxtsi^o ^^t\^x4o''cx(Dm^fkt< 
^^^^imLx. mmm^\t\S5mm<Dmu^tLxi^tsi^ 

tWsm^'^^^^X. 4 0°CT'CDl!l5te^;5)^3 2mm2 / 

8 (oun^o^mmf&i^comitunmzi^r^mm^x* 

[0 0 5 2] 



7K*^bSS{S?S : iJjtta 3 1mm2/s (@4 O^C) 9 2. 2 7 MMSP 

T 5 > 0 . 1 MmU 
:7xy-;u3SS<bte±SJ : (X^MiS. H i t e c 4 7 3 S) O. 5 



[0 O 5 3] *^B^^C)!)^*^^ffl7ta«ii*^ (HffiCd 1 

(JtS«5l) . (B) ^^^ffll^JSt^ii^ itic^m 
2) . (C) jS^^fflLN^Pl^Jt^ (lt^«3. 4) <7)a 



> 'V h 3 9 ) o . 1 m»gp 

(:;l-a:^-f httS. x;U3 4 6 1) 

o. 0 5mafiis 

4-6ir:^Lfco ^fchbglCDfcift, rei5(DffitBSit0fi 

<!: ^mmj^i^m^'^mi^tzm'^iz^i^x ^ ( Jt 

ic«ri9-i o) l^ticDt^H^pfiiii^^tTiV ^ttt><Dg 
[ o o 5 4 ] *:Ai>il^S14^SS*^il 

50 1 6 Omg KOH/g) O. 15g 
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6 0mm H g 7? 1 . 2 /imdFLSO)/ >::^^>:7^;u 
^ (4 7mmlEg) ^fflt^T. * <h i^^S1±^a^A<;1 
^S?*lfcK3^?* 3 O Om I ^h'&t^<0{Z£^WUhmm 

ra (») ^nsLfco ^fc. 7Ktiafi»tt*i5«S/iA 
[0055] [RfefflKJg^] f3tiB?soi»«si4fie^ sfiffi-r « 

ASTM D 6 6 5l::>iffiLr. AX5S7k(7)#^ 

Sit(c@7!)<%±-r^/)NS/>^^iS'<fro K>r*>^afeD i n 

5 1 5 2 4 (/<— h 2) -ei*. Ca)SKT*f|CD^*/)<3ti: 

[0056] mmtt^um'i um&<07k^mi^^mm 

T^tzHb. ASTM D 1 4 0 llC^ffiLr. KSSta4 20 
Om I (h$$*4 Om I ^i^^glZct y . 5 4^CTr5^rBl 

^iaflSL/ro GM (vxt-^;U^~-'$'— X) LH-0 3 
- 1 -9 4m^X*{t. ftl6a3b<*i:»J!|-r-5BtHI*3 O 

» 1^ T* fe ^ c <t * ^ ti r I ^ o 
[0057] [SaSSSaei] K«?4cDl^S^S^I¥ffi 

A^fe (1 O-SP-801 60-3) izmm^^tzm 
^^JgKSIjifr^mLr. fi4i«<i:L"C«1$i:ffl^^ 2 0 
Om I (;>St3^4;4*l3a?^$i+T 1 3 5 ""ccT) 30 

^T-ii*4;'fi^^aiLr. m^Lfz7.^-ji><omm^m^ 

-6 8. P-6 9. P-7 0a»TMi. X^'>vSH*2 

5m g / 1 O Om I liiTV^^ Z tt^W^^tlX l^^ o 

[0 0 5 8] [K^bsssKsi] umm<DmiticM&^ 

mmiri>fz6b^ ASTM D4 3 1 OIZsgaiLr. 
tLX»tmO)^^JU^ 3 0 0m \ CDK*4;4*(C;1;-SS 
-a-. 6 Om I C7)7K^^*DLr. 9 5*'C-CSB$ 3 'J *y h ;U 
G)S^^K*4a6lCDfc^sXd^. 1 OOOBffela)K<bKg|^ 40 
^Totco fi«a*5|imfLgCD>>:^^>3^-f 

tz. un»<omtmzM't^f&^it:S:m^^fzi^. &m 

^a>aB^7KBitx^'vv*a)ffli:aa>^« (mg) 

y>ttCD?ftlE<*a&»S<SH F-0-ei*2 0 OmgiUT. 

HF-i-e(ii oomgiUT. &'kLtz±m<r>mtt 

±a<Oajifi. H F-OTJ-^-tt-ftlS OmgiaTT'fe^ 
[0059] [ft3*5^^SSSKK] Kftift (D;[HI7K5^« 50 



'S&S.t:^mt^tzl^. ASTM D2 6 19icmffi 
LT. KiS^ft7 5m I i:*2 5m I ^XtltzmzMmt 
LTia«*a3l$#. SBB». IE*9 3**Cr'4 8^PBlI5I 

^^^^U^-'^X) aa)LH-0 3- 1 -9 4S»T'tt. 
fflScDfii^'XiO. 2mg/cm2iaT. *H<7>Sffi 
(i 4mg KOHJaTA<M*^nTt^^o 

[0 0 6 0] [FZG«mK®i] K«/tt(D®mga(c^ 

•r^Sl7ti4«g*l¥ffi-ri>fci6. I so/WD 1 4635 

-iic^ffiLT. l^SlamA^^L^r. mm^^9o 

"^C. ^— ^^ElSKia 1 4 5 O r pm<7>|fe<*-C«'1tfiSKS 

fci 55>(7)ate*tTiv ^mmts^mMi^tj:f)<^um 

Ltzo hV^VMISD I N 5 1 5 2 4 (/<— h 2) -eii. 

Hmil14fti!i?^lclii^^i^^7b<^^-r^15fiS:|gA<i o 

[006 1 ] ['^ > 

-t^fzHy. iyl^i^^'r-c ■ 5 P >a^X-r -< ^ X 
(IB ASTM D2 8 7 7) ^ffll^r. ^ 
um^t^\^'^:^UM^ (NOKttas. U8 0 1) cdPbI 

lcK^;tt^^:?SL. .^y^gl- 27mm/5^. :^M2 

2. 4 k g f ri!)SiS^S[$;'g)|SLf=» i!i@^0^»;b< 

O. B^mTL^mm'AXlt^. m^.(D}^m\y')l^'^<r>\y~ 

[0 0 6 2] [^->7tf>:fsig|] i^^;SC0^->7K> 

5 VQ-2 5 A7K>:^^fflt^T. S^Se 5*C. Islfea2 
400 r pm. BE^ 2 10kgf/cm2 7?5 0B*H(?5 

/H^Lfco xa(DM-2 9 5 o-s^lST-li. 

Sf€a?5»<9 OmgJaT-Crfe^CihA^S^Stiri^^o 

[0 0 6 3] [ex h>7K>3^i5SS^] ^-->7K>3fr* 
^-e^»/S*^^rL^'g»c t;b<^LXo zLoyfzib. ^— >7K> 

^ffiS}^>7=AeX h>7K>3f (HPV3 5 + 35) 

ooB#rp1c7)S^^l^^^^TL^. umvt. 'jTiiyoTK^^^cD 

ex h><hi>'J>^(DSfift (mg) ^aSLfco 

lE*l1f-r^;U : »ia?gf'T?2». 320 kg f/cmZ 
T:3«? 

Sg»iSS : «m?g-e 6 5 <J h JU/^i-. 3 2 O k g f 
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